The electric properties of single-molecule devices are very sensitive to details of contact formation between the molecule and the metallic electrodes. However the factors that control the electron transfer through the molecule in these devices, corresponding to slightly different molecule-metal attachments, are not well understood. In this work, we used a self-consistent molecular dynamics method to study the effect of symmetric and asymmetric contact realizations on electron transfer between two metallic electrodes through a spatially symmetric conjugated molecule.
Introduction
Electron transport in a single-molecule junction has been a very active research field over the past decade both experimentally and theoretically 1 . However, there are still a large number of unresolved experimental questions concerning the effects of contact realizations on electron transfer through the molecules.
Experimental investigations on a spatially symmetric organic molecule insert between two gold electrodes, using a mechanically controlled break junction technique 2 to provide an electrode pair with tunable distance, revealed that more than 50% of stable current-voltage characteristics were highly symmetric with respect to the direction of current flow. Moreover, asymmetric current-voltage curves inverted with respect to the applied voltage were obtained as a result of contacts manipulation. Asymmetry due to unequal coupling of the molecule with the contact electrodes seems to be present also in conduction measurements performed with scanning tunnelling microscopy 3 .
The above studies revealed that not only the molecular geometry plays an important role in controlling electron transport through the molecule, as suggested by other experimental [4] [5] [6] [7] and theoretical 8 studies, but also the distance between the source and drain electrodes is strongly relevant in molecular-scale electronic conduction.
As in other areas, theoretical modelling can play an important role in understanding the basic physic of contact formation and its effect on electron transfer between the electrodes in a single-molecule junction. Since the interplay between the electronic and nuclear dynamics in such systems is an important factor with significant implications on electron transfer through the molecule 9 , a self-consistent quantum chemistry molecular dynamics method is ideally suited to study the time dependent electron transfer between two gold electrodes through a spatially symmetric conjugated molecule as a function of the applied electric field. Here we consider the chemical interaction at both polymermetal interfaces for symmetric and asymmetric contact realizations.
Computational method
Electron transfer calculations have been carried out using the CHEMOS code 10, 11 , which performs self-consistent calculations of the electronic structure of the goldmolecule-gold system, using a semi-empirical application of the Hartree-Fock theory called CNDO (Complete Neglect of Differential Overlap), and molecular geometry relaxation, using a molecular dynamics method with the atomic forces obtained directly from the electronic structure calculation at each time-step. 
Results and discussion
In order to investigate the effects of symmetric and asymmetric contact formation on electron transfer in a single-molecule junction, we applied the self-consistent quantum chemistry molecular dynamics method to the spatially symmetric molecule, [9,10- Bis((2′-para-mercaptophenyl)-ethinyl)-anthracene] studied in a break junction 
Conclusions
The results present in this paper show the effects of both the chemical interactions 
